Interest in malonic acid has been largely directed towards its role as a competitive inhibitor of succinic dehydrogenase. Very little attention has been directed toward the occurrence of malonic acid in plants or toward the metabolismi of malonic acid per se.
Bentley ( 1 ) recently showed malonate to be present in some 18 species of legumes, one of which had concentrations as high as 2 mg/g dry weight. Malonic acid has also been reported in species from families other than the legume family (1, 13, 20) .
That malonic acid could be metabolized was establishedl over 30 years ago when it was shown that malonate could serve as the sole carbon source for certain bacteria (3) . More recent work established that malonate was readily metabolized by enzyme preparations from fungi (5, 6, 7, 10, 17, 18, 19) , mammals (8, 11, 12) , and peanut leaves (4) .
Recently Rhoads (16) and the present authors (21) reported that malonate was one of the major organic acids in bush bean leaves, often reaching levels as high as 10 mg/g dry weight.
Incubation of malonate with a particulate preparation from bush bean leaf tissue suggested that malonate was metabolized. This paper describes experiments undertaken to study the metabolism of malonate in bush bean leaves, the cofactors required, and the pathway involvedl.
MATERIALS AND METHODS
For each respiration experiment to be discussed, a particulate preparation was isolated from approximately 60 g fresh weight bush bean leaf tissue (Phaseolbs vulgaris, var. Stringless Pod). All enzyme preparation procedures were conducted at 00 C. The leaf tissue was ground by mortar andl pestle with 0.25 M sucrose in 0.1 M potassium phosphate buffer, pH 7.0. The homogenate, after filtering through cheesecloth, was spun at 1000 X G and the supernatant then centrifuged at 30,000 X G for 10 minutes. The resulting precipitate vas washed 3 times and the final precipitate recovered in 10 ml of the above buffer. One ml of this preparation was added to each Warburg vessel, thus providing each vessel with the particulate fraction from approximately 6 17, 18, 19) . To obtain an active Krebs cycle system DPN, TPN, lipoic acid, TPP, cytochrome C, and OAA were also included. Quantitative organic acid separation was accomplished by silica gel chromatography using the method of Lees and Kuyper (9) , and by ion exchange chromatography using the methods of Palmer (14) as modified by Rhoads (15) . One dimension paper chromatography, ether : HAc : H20 solvent (5 : 2: 1). was used to separate organic acids following incubation with labeled malonate. Whatman no. 1 paper was employed and the spots vwere identified by comparison to authentic standards and published Rf values. The resulting spots were counted on a gas flowv counter. The specific activity of the 2-C'4 malonate employed was approximately 1000 cpm/AMM (assayed as malonic acid). Table II lists the quantities of organic acids separated from bush bean leaves. It may be noted that (12) . The hydroxamate spots were counted under a gas flow counter and found to possess substantial radioactivity. The existence of a malonyl hydroxamate indicated the metabolism of malonate proceeded by way of malonyl-CoA. Other investigators working with fungi and mammalian preparations have shown the existence of malonyl-hydroxamate derivatives by similar techniques (6, 12, 18 
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